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* Corresponding author, e m a i l :
Pierret.Christopher@mayo.edu ( C P ) 2 9 3 0 ¶ These authors contributed equally to this work. The number of positive samples in each sample type is indicated, the total number of samples and for total air. However, when individual sizes of air particles were examined, differences did 1-4 μ m size for both control and humidified rooms (Table 1) . Quantitative RT-PCR of influenza A virus for copy number revealed a significant reduction in 1 4 2 mean copy number in humidified rooms compared to controls for fomites (P<0.001) and air 1 4 3 (total) (P<0.001). Review of qRT-PCR data at individual particle sizes revealed that air <1 μ m 1 4 4 (P=0.010), and air > 4 μ m (P=0.011) experienced a significant reduction ( Fig. 2A and Table S1 ). Mean copy number for air between 1-4 μ m (P=0.208) trended lower in humidified rooms but 1 4 6
was not statistically different from control rooms at a 95 % CI. Viral copy number varied among 1 4 7 different sample types with fomites having the highest copy number followed by air 1-4 μ m 1 4 8
particles (Table S1 ). Electrical impedance assay [21] revealed 30 % of RT-PCR positive classroom samples to be 1 5 1 infectious ( Fig. 2B and Fig. S3 ). There were a smaller percentage of infectious samples from the 1 5 2 humidified rooms (19 %) than the control rooms (81 %). The corresponding average viral copy 1 5 3 number in the infectious samples in the humidified rooms was 30 and 40 in control rooms. The majority of air particles were less than 1μm size for both humidified and control rooms. vs 227 humidified). Particles generated from the humidifier and the average counts from 7 1 5 9 independent measurements over a 22-minute period showed more than 96% of the particles Corning, NY), 1.5 mL Fisherbrand microcentrifuge (Fisher Scientific, Pittsburgh, PA) and 37 2 5 9 mm hydrophobic Fluoropore PTFE membrane with a 3.0 μ m pore size (EMD Millipore, After class dismissal, particle counts were measured in the center of each classroom at a height 2 6 7 of 91 cm for 1 minute using a Six Channel Handheld Particle Counter, Lake Forest, IL). Sizes of particles measured were 0.3, 0.5, 1, 2.5, 5, and 10 μ m. Particle size data was binned into sizes to match those collected by the NIOSH samplers such 25 % cotton linen paper (Southworth, Neenah, WI) wrapped objects were provided to students. cutters. After play, paper was transported back to BSL2 laboratory. Processing of fomites and air samples 2 9 0
Papers from classroom objects were lightly dusted with fingerprinting powder (Hi-Fi Volcano Latent Print Powder, Sirchie Youngsville, NC). Once fingerprint was identified, a portion of 2 9 2 paper (~3.5-4 cm 2) was removed and placed into a 15 mL conical tube containing 1 mL of 2 9 3 infection media. Samples were placed on ice until ready for further processing. Both fomites (paper) and air samples (in media) were vortexed briefly and incubated on ice for 2 9 6 15 minutes. Samples were vortexed again prior to centrifugation for 20 minutes at 4 °C at 3313g 2 9 7
(15 mL tubes) and centrifuged at room temperature at 1520g in a microcentrifuge (1.5 mL 2 9 8 tubes). Liquid was removed from 15 mL conical tubes and transferred to 1.5 mL conical tubes. The supernatant from these samples was frozen at -80 °C and used for subsequent RNA isolation run on an xCELLigence RTCA MP instrument (ACEA Biosciences, Inc., Sand Diego, CA). 
PCR)
3 2 0
The supernatant from fomite and air samples was thawed and 140 μ L used for viral RNA 3 2 1 isolation with the Viral RNA isolation kit (Qiagen) as per the manufacturer's instructions, green qRT-PCR was performed as described by the manufacturer (Qiagen SYBR green 3 2 6
Quantitect kit). The PCR thermal profile consisted of an initial cDNA step of 30 minutes at 50 3 2 7
°C followed by 15 minutes at 95 °C and 30 cycles of 30 seconds at 95 °C, 30 seconds at 56.5 °C,
and 30 seconds at 72 °C. Detection, quantification and data analysis were performed in the CFX 3 2 9 manager real-time detection system (Bio-Rad). Quantification of influenza A RNA was performed using in vitro transcription (IVT). The NS1 3 3 5 gene was amplified from a H3N2 influenza A virus isolate from infected MDCK cells using 3 3 6
In-vitro transcription of influenza A viral RNA
primers containing T7 promoter sequence in the forward sites: Inf AF: 5′- instructions for synthesizing short transcripts (105 bp) with the following modifications: nuclease free water for preparation of positive controls in the range from 10 1 -10 7 copies for the converted to molecular copies according to the formula:
The detection limit of the SYBR green real time RT-PCR assay was determined by testing serial 3 4 9
ten-fold dilutions of the in vitro transcribed influenza A viral RNA ranging from 10 1 to 3 5 0 10 7 copies/µL. Cycle-threshold (Ct) values were plotted against the RNA copy number to Using serially diluted in vitro transcribed influenza A RNA, viral particles were detectable 3 5 7 ranging from 10 1 -10 7 RNA copies using the described assay. qRT-PCR sampling was 3 5 8
sufficiently sensitive to detect as few as 7 RNA copies. Percentage of samples positive for influenza A (Table 1) the paper and air capture systems. Mean copy number of influenza A positive samples (Table S1 ): To account for within-room humidified rooms as compared to control rooms, with a 95% confidence interval and p-value. The data that support the findings of this study are available from the corresponding author upon request. MEMH directed UMR undergraduate work-study students in processing of paper wrapped 4 1 2 objects. HBL assisted with air particle analyses. JLG analyzed student absence/attendance data. manuscript. WCH provided wording for collecting ILI school data and revised the manuscript. The authors would like to thank the staff, students, parents and board of directors at Aldrich 4 2 3
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